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Abstract- At home, there are all kinds of electrical devices. Also the gas may leak to fire. Once the 
danger happens, it will result in the huge losses. The smart home system is necessary for the safety. 
The system integrated the sensors to monitor the appliances whether they work normally. Once the 
exceptions have been tested, the owner can get the text massage immediately with the help of GSM. 
This system has a light cube. It has 512 lights. After test, this system works to monitor the home 
appliances very well at the low cost.    
 
Index terms: IAP15F2K61S2; GSM; the smart home system  
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I. INTRODUCTION 
The smart home system includes many aspects. Some system works for the health care for the 
elderly. A smart elderly home monitoring system (SEHMS) is designed and developed to 
survive a fall, heart attack or stroke with much greater chance if the senior gets help within an 
hour [1]. That project used the Android-based smart phone with 3-axial accelerometer as the 
telehealth device which could detect a fall of the carrier. The monitoring system connected the 
smart phone by using the TCP/IP networking method via Wi-Fi. A graphical user interface 
(GUI) is developed as the monitoring system which shows the information gathered from the 
sensor system.  
The paper [2] and [3] tried to model contexts which are generally distributed in smart home 
environment using the ontology technology. The set of modeled contexts includes home 
domain-based contexts and social relationship-based contexts. It provided fully personalized 
healthcare service to a specific user in a smart home environment. It implemented a prototype 
of healthcare services.  
The research [4] presented the cognitive sensors provide information that can be used for 
monitoring the elderly by detecting any abnormality pattern in their daily activities around the 
house. The system will generate and send an early warning message to the care giver, when 
an unforeseen abnormal condition occurs. 
Using several sensors to measure different vital signs, the person is wirelessly monitored 
within his own home. Some researches can be easily adapted to monitor athletes and infants 
[5]. The design and development of a Zigbee smart noninvasive wearable physiological 
parameters monitoring device can be used to monitor physiological parameters, such as 
temperature and heart rate, of a human subject. The device detects if a person is medically 
distressed and sends an alarm to a receiver unit that is connected to a computer. This sets off 
an alarm, allowing help to be provided to the user.  
The researches [6] and [7] have reported an effective implementation used for monitoring 
regular domestic conditions or KNX Devices using low cost ubiquitous sensing system or 
USB/KNX Interfaces. The framework of the monitoring system is based on a combination of 
pervasive distributed sensing units, information system for data aggregation, and reasoning 
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and context awareness. The longitudinal learning system can provide a self-control 
mechanism for better operation of the devices in monitoring stage. 
Based on the safe home monitoring system, the design intricacies and implementation details 
has been targeted for the elderly people to provide a safe, sound and secured living 
environment in the society [8]. Its system has minimized the number of false messages to be 
sent to care provider and supports inhabitant through suitable prompts when there is irregular 
behavior in the daily life. The owner can monitor the indoor environment and keep abreast of 
the situation at home remotely to ensure the safety. The paper [9] reported a mechanism for 
estimation of elderly well-being condition based on usage of house-hold appliances connected 
through various sensing units. It defined two new wellness functions to determine the status 
of the elderly on performing essential daily activities through the wireless sensor network. 
The research [10] has modeled a framework integrating temporal and spatial contextual 
information for determining the wellness of an elderly. It has developed a novel behavior 
detection process based on the observed sensor data in performing essential daily activities to 
forecast the behavior and wellness of the elderly by monitoring the daily usages of appliances 
in a smart home.  
In this paper [11], the central controller unit has an in-built algorithm based on two level 
adaptive branch prediction techniques to detect the period of inactivity of sensor nodes. 
Further, only one wearable heart rate sensor node is included in the system which measures 
the heart rate and detects abnormality. The paper [12] presents a color sensor system that can 
process light reflected from a surface and produce a digital output representing the color of 
the surface. The end-user interface circuit requires only a 3-bit pseudo flash analog-to-digital 
converter (ADC) in place of the conventional/typical design comprising ADC, digital signal 
processor and memory. In the paper [13], based-on the algorithms research, a ubiquitous 
personal health monitoring and system is designed, which integrates health-related sensory 
devices with the healthcare center cost-effectively. It can aid senior citizens and patients, 
especially elderly, who need long-term attention to their physical condition, like chronic 
diseases and falls, with ubiquitous surveillance and remote management of the recorded 
health data, and timely help. Dr. Subhas Chandra Mukhopadhyay and his team have done a lot 
of work about ADL monitoring of elderly people in the smart home [14]. There are many kind 
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of technology applying in the field of the smart home. The infrared, the Bluetooth, the 
intelligent phones based on the Android platform, the wireless sensor network and all kinds of 
the sensors are the part of the smart home [15-20]. 
Some researches focus on the reducing the risks of the security. The intelligent home system 
will be convenient to monitor the electric devices or the safety of the elderly or infants in the 
family. The intelligent implementation can avoid accidents and other hazards to occur. When 
the owners are working, the home encounters a fire. Then the owner can get a message right 
now and take the appropriate measures. The damage can be minimized. The intelligent home 
system has the broad market prospects based on the internet of the things (IOT). 
 
II. THE HARDWARE STRUCTURE OF THE SYSTEM 
The system is consisted of the master chip IAP15F2K61S2 module, the GSM module, the 
smoke sensor module, the clock module for timing, the wireless data transmission module 
using the 24L01, the power supply module of the system, 8 * 8 * 8 Light Cube module, the 
key module, the color display module, the temperature sensor module, the charged lights 
module, the charged heater module, the charged fan module and the charged MP3 module. 
The GSM module and the wireless communication module based on 24L01 receive 
commands from the microcontroller for data processing to achieve mutual wireless 
communication between the various modules. This makes the system more intelligent. The 
structure figure is shown in the Figure 1. 
 
 
 
 
 
 
 
 
Figure 1. The architecture of the system 
Dual control for the electrical devices includes the short message service (SMS) control and 
the manual control. The charged appliances not only retain the traditional manual control. But 
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also they are able to be controlled by the mobile phone text messages wirelessly. The 
intelligent remote control can collect and display the status of each electrical appliance. When 
the system has powered up, the status of every charged appliance has been detected 
automatically. The initializing status of all appliances is the close state by controlling the relay. 
When the operator uses the manual control, he / she switch the button into the opposite state 
of the corresponding switch to achieve the electrical devices to start or close. When users 
control the electrical devices by the SMS remotely, the system detects the acquired state after 
receiving the instruction automatically. And then it works appropriately according to the 
instructions. The control of SMS and manual control is independent with each other.  
The system includes the sensor sensitive for harmful gases and the smoke sensor. Once the 
tested value exceeds the preset safety value, the system will start to alarm. When the 
hazardous gas leaks, there maybe happens to fire in the indoor environment. The smart home 
system will send the relational information by the way of SMS to the owner’s phone.  
The value of the temperature and the time will be transferred to the display of the 8 * 8 * 8 
light cube by the wireless way. The distance for the wireless communication is up to 20 
meters or more after test.   
The water heater is equipped with a temperature sensor. And the system can set the value of 
the temperature which the heater is working up to through the keys or SMS. When the water 
temperature is heated to the set value, the system will disconnect the power of heater 
automatically. 
The color screen displays the status of each module in real-time systems. The time, current 
temperature, the water temperature in the heater and the set value of the system can be 
changed by the SMS. After the system receives the SMS command, processes the command 
to the corresponding modules. 
The system has its unique characteristics. It uses dual control. It is convenient and practical. 
The entire system finishes displaying the status of each sensor or module in the practical 
colorful TFT-LCD clearly. The 8 * 8 * 8 light cube displays the temperature and time of the 
system in the wireless way. It is dazzling and magnificent. The water heater can use the hand 
or SMS to set the value of the temperature. Some operators accustom to use the hand to 
control it. It has the automatically intelligent protection. The user at work can control the 
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switch of the heater by a short text message. This system is practical, easy to operate. So it has 
a huge market prospect. 
The master chip of the system selects the series of STC15F2K61S2 microcontroller. The 
microcontroller is the single- clock machine cycle (1T) from STC. Its speed is high. It is very 
reliable, low power and super anti-jamming in the new generation of 8051 SCM. It is 
embedded the eighth encryption technology of STC. Its security is strong. The instruction 
code is fully compatible with conventional 8051 SCM. But its speed is 8-12 times faster. The 
high-precision R / C clock is Integrated in the internal microcontroller. Its drift of the 
temperature is ± 1%. At room temperature, its temperature drift is 5 ‰. 
Its range is from 5MHz to 35MHz. Compared with expensive external crystal, it saves on 
expenses. There is 3-way PWM / PCA and 8 -way high-speed 10 A / D converter. The 
frequency of A/D is 300 000 times / sec. In the strong interference environment, it can control 
the motor. In the Keil C development platform, the header file <reg51.h> should be included. 
In the process of the compilation, the option of Intel 8052 should be selected. 
 
 
 
 
 
 
 
 
Figure 2. The schematic of the GSM module 
The GSM module is connecting with the window of the microcontroller to send or receive 
data through the MAX232 level conversion. The instruction received from the SMS based on 
the GSM is sent to the microcontroller. Then the microcontroller processes the data. The part 
about the GSM is one of the core components in the system. 
The principle diagrams of the clock and the temperature and smog sensor are shown in the 
following figures. 
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The system contains the clock chip. Then the color screen can display the time through the 
microcontroller. The two temperature sensors measure the temperature at room and the 
heating temperature of the heater. And the two values are displayed on the color screen. The 
mobile phones send commands to the system. The smart home will send the room temperature 
back to the mobile phone. The water temperature sensor detects how hot the water is in the 
heater. When the heater temperature is more than the set value, the heating system will 
automatically shut down. When the smoke sensor detects the harmful fumes or gases, the 
system will send text messages to the mobile phones. 
 
 
Figure 3. The connections of the temperature sensors 
 
Figure 4. The schematic of the color dispaly LCD 
 
The status of each module in the system is displayed in real time, such as the time, the switch 
status of the electrical, the temperature at room, the temperature of water, the data transmitted 
to the GSM or received from the GSM, the concentration of the smoke, etc. 
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Figure 5. The schematic of scanning keys 
The microcontroller detects which button is pressed by the scanning program and performs 
the appropriate procedures corresponding to the button. The functions of the buttons include 
the adjustment of the clock and setting the temperature of the heater. 
 
Figure 6. The connection pins of the 24L01 
The time and the temperature is transferred to the light cube through this wireless 24L01 
module. The light cube rolls to show that information within 20 meters long communication 
distance. 
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Figure 7. The schematic of the dual control about the SMS control and the manual control 
The system uses the unique and innovative circuit design to achieve both the manual control 
and mobile phone text messages control for home appliances. The manual switch uses the 
double-pole-double-throw (DPDT) switch. The midline of the switch is used as the output 
side. The other two terminals are connected to the VCC and GND. The middle line can output 
high level or low level, the relay is the same as the midline. The other half of the DPDT 
switch is also linking as the above mention. But the middle line is connected to the I / O port 
of the MCU. Then the microcontroller can read the output status of the manual switch so that 
it executes the corresponding procedure. The relay connects with the 74HC573 chip via the 
optocoupler isolation. This chip can not only achieve the expansion of the I / O ports, but also 
enhance the drive current. The microcontroller can control the status of the corresponding 
relay for its electrical appliance. Based on it, the dual control of the manual and SMS has 
been achieved. For example, the lighting lamps open. The microcontroller first detects the 
output state of the light switch is high level or low level. 
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If the switch is required to output the high level, then the microcontroller controls the relay of 
lights to output the high level and Vice versa. So that regardless of what state the manual 
switch is before the boot, the state of lights is always turning off. The initialization of the 
system determines that. This design solves disadvantages of only one manual control way or 
the SMS control way. It is stable and easy to control and safe. When the working home 
appliances meet the failure of the electricity and users forget to turn off, the appliances do not 
work even they leave home to work and the power has restored. The security has been greatly 
enhanced. There is the anti-reverse device in the front of MP3 and fan based on the structure 
of the rectifier bridge. This improves the performance greatly. And it is practical. The 
schematic of the light cube LED lights is as follows. 
This LED light cube uses the cube structure of 8 * 8 * 8. It includes 512 LED lights.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8. The circuit of the light cube 
It can display numbers, letters and animation. And it communicates with the system by the 
24L01 wireless module. The system will pass the time and temperature at room to the light 
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cube by the way of scrolling display. It is very dazzling. The communication distance is up to 
20m. 
 
III. THE SOFTWARE OF THE SYSTEM 
The system has been finished on the Keil C workbench. The main codes are as follows. The 
system includes 39 files and 2 folders. The files are shown in the Figure 9. 
 
Figure 9. The files of the software system 
 
IV. THE PRODUCTION OF THE SMART HOME  
The system is shown as following figures. The system is divided two layers to consider the 
safety of the system. The bottom layer is consisted of the GSM, the temperature sensor, the 
smoke sensor, the wireless module and other chips, the circuit boards and the connection lines. 
The right on the top layer is the speakers. The switches are on the top layer. The left is the 
TFT LCD color screens that can display the information gathered by the sensors.  
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Figure 10. The smart home system based on the IAP15F2K61S2 and GSM 
When the system boots, the “power” key is pressed. Before the system initializes, no matter 
other switches are in the “on” state, all appliances in the off state. Of course, all the electric 
equipments are manual control. When the switch for the heater is pressed, the heater starts to 
work. Also the “+” button is pressed, the room temperature can be increased one degree every 
once. Also all the electric equipments are controlled by the intelligent phone. As is shown in 
the following figure, the smart phone can tell the light to turn on. It can also set the value of 
the temperature for the heater. In the figure 11, the slave LCD can display and play the MP3 
music. In the figure 12, the operator can turn off the MP3. When the smoke sensor of the 
system tests the concentration of the smoke is high, it will send the “SMOKE DANGER” 
message to the owner of the intelligent phone. After test, the system is running stablely. All 
functions have been finished. 
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Figure 11. The intelligent phone controls the electric 
 
Figure 12. The electric at home can send message to the smart phone 
In the Figure 13, the master LCD displays the current state of the electrical at home. It 
displays the command from the intelligent phone. 
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 Figure 13. The master LCD in work 
The light cube is very dazzle. It can receive the command from the system to display the 
temperature and time. Whichever direction the user see from, he/she can see the three 
dimensional number. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 14. The appearance of the light cube 
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 Figure 15. The internal structure of the system 
 
V. CONCLUSION  
This smart system has been realized to prevent the fire, gas poisoning at home and so on. 
Once the exception occurs, the owner at work gets the message through the intelligent phone. 
This system completes from the designed circuit to the product. Its cost is very low. The 
operation is simple. But it is also a good smart home system in the practical application. It has 
the charming light cube. 
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